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4) MOTOR COMMUTATOR MATERIAL 
^Abstract: 

*OBLEM TO BE SOLVED: To produce a motor commutator material having wear resistance and small in 
> generation of arcs. 

)LUTION: This motor commutator material consisting of a Cu alloy has a compsn. contg., by weight, 7.5 
15% Ag and 1 to 50ppm oxygen, furthermore contg. one or two kinds of 0.05 to 1.2% Cr and 0.01 to 
\5% Zr, and the balance Cu with inevitable impurities and has a structure in which precipitates of 0.2 to 5 
i are dispersed in the matrix by 100 to 10000 pieces/mm2. The material is small in mating attackability. 
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.AIMS 



[aim] 

aim 1] A 0.2-5-micrometer sludge is 2 100-10000 pieces/mm in the composition which oxygen :l-50ppm are 
itained Ag:7.5-15% and Cr:0.05-1.2%, and the remainder becomes from Cu and an unescapable impurity by weight 
and a base. Motor commutator material characterized by consisting of a Cu alloy which has the decentralized 
;anization. 

aim 2] Motor commutator material characterized by consisting of a Cu alloy which has the composition which 
'gen:l-50ppm are contained Ag:7.5-15% and Zr:0.01-0.25%, and the remainder becomes from Cu and an 
iscapable impurity by weight %, and the organization which 100-10000 0.2-5-micrometer sludges /distributed two 
es mm in the base. 

aim 3] A 0.2-5-micrometer sludge is 2 100-10000 pieces/mm in the composition which oxygen: l-50ppm are 
tained Ag:7.5-15%, Cr:0. 05-1.2%, and Zr:0.01~0.25%, and the remainder becomes from Cu and an unescapable 
>urity by weight %, and a base. Motor commutator material characterized by consisting of a Cu alloy which has the 
entralized organization. 
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•TAILED DESCRIPTION 



bailed description] 
•01] 

te technical field to which invention belongs] This invention relates to the motor commutator material with few rates 

ircing with little [ and ] abrasion resistance and the partner aggression. 

02] 

ior art] Although it is known conventionally that Cu alloy with which % contains Ag:(which shows weight % 
eafter)10% by weight % as for motor commutator material, and the remainder consists of Cu and an unescapable 
vurity will be used Recent years, Zr, Ag, Cr, Fe, Si, aluminum, B, calcium, Co, In, 0.05 - 7% is contained for one 
: in Mg, Mn, nickel, P, Pb, Sb, Sn, Te, Ti, and Zn, or two sorts or more in the sum. The composition which the 
lainder becomes from Cu and an unescapable impurity, And the motor commutator material which was excellent in 
one layer abrasion resistance which has the precipitation organization which the precipitation grain not more than 
;icle-diameter:1000 A distributed by grain-spacing: 10-100 A in the base is proposed (refer to publication-number 
37 [ three to ] official report). These motors commutator material is included in the motor, where Cu impregnation 
)on brush is contacted. 
33] 

ject of the Invention] As for various motors, it is asked for enhancement with the much more performance in recent 
;s. for the reason While the rotational frequency of the commutator of a motor is raised, the forcing pressure of the 
tmutator of a motor and Cu impregnation carbon brush is enlarged so that the contact resistance of the commutator 
motor and Cu impregnation carbon brush may become small, the forcing pressure of the commutator of the 
^entional motor, and Cu impregnation carbon brush - 0.2-0. 5kgf/cm2 it was — a thing — present — 0.7kgf/cm2It 
eases to the above and the service condition of the motor commutator material of a motor is still severer, as 
.tioned above, it is now although it is asked for the material of the motor commutator which wear of Cu 
regnation carbon brush also increases and can bear such a severe condition while the rate of arcing will increase if 
-otational frequency of a commutator is raised, and wear of the commutator [ itself ] of a motor will increase, if the 
ing pressure of the commutator of a motor and Cu impregnation carbon brush is increased further — it does not 
t 

•4] 

s means for solving a technical problem] Then, the result which inquired that this invention persons should get the 
landing motor commutator material which can bear a severe condition ratheir than the former from such a 
'point, The motor commutator material which consists of a Cu alloy which many Ag is contained rather than the 
^mentioned conventional motor commutator material, and Cr and Zr were added [ alloy ] fewer and made 1-50 
of oxygen contain further Abrasion resistance improved much more rather than the aforementioned conventional 
>r commutator material, there were few rates of arcing and the knowledge of having the outstanding property was 
ired. 

5] This invention is made based on such knowledge (1). It is weight %. Oxygen: l-50ppm are contained Ag:7.5- 
and Cr:0.05-1 .2%. A 0.2-5-micrometer sludge is 2 100-10000 pieces/mm in the composition which the remainder 
mes from Cu and an unescapable impurity, and a base. Motor commutator material which consists of a Cu alloy 
h has the decentralized organization (2), By weight % Oxygen: l-50ppm are contained Ag:7.5-15% and ZnO.01- 
Vq. A 0.2-5-micrometer sludge is 2 100-10000 pieces/mm in the composition which the remainder becomes from 
ad an unescapable impurity, and a base. Motor commutator material which consists of a Cu alloy which has the 
itralized organization, (3) A 0.2-5-micrometer sludge is 2 100-10000 pieces/mm in the composition which 
en:l-50ppm are contained Ag:7.5-15%, Cr:0.05-1.2%, and Zr:0. 01-0.25%, and the remainder becomes from Cu 
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d an unescapable impurity by weightVo, and a base. It has the characteristic feature in the motor commutator material 
lich consists of a Cu alloy which has the decentralized organization. 

306] In the motor commutator material of this invention, since Cu impregnation carbon brush which is partner 
iterial is worn while a degree of hardness will be too high and workability will fall as motor commutator material if 
; is preferably contained on the other hand exceeding 1 5% since having carried out Ag content to 7.5 - 15% runs 
art of the intensity and hardness of motor commutator material if Ag becomes less than 7.5%, it is based on it not 
ing desirable. The much more desirable composition domain of Ag content of the motor commutator material of this 
mention is 9.0 - 1 1.0%. 

)07] Moreover, since Cr content was carried out to 0.05 - 1.2% because abrasion resistance and thermal resistance 
>uld not be improved, if Cr becomes less than 0.05%, its arcing will increase on the other hand if Cr is contained 
ceeding 1.2%, and workability also becomes bad, it is based on it not being desirable. The much more desirable 
mposition domain of Cr content of the motor commutator material of this invention is 0.2 - 0.6%. 
)08] Furthermore, since workability also becomes bad while arcing will increase if it contains on the other hand 
jferably exceeding 0.25% since thermal resistance runs short of this component at less than 0.01%, the ground which 
lited Zr contained in the motor commutator material of this invention to 0.01 - 0.25% is based on it not being 
jirable. The much more desirable composition domain of Zr contained in the motor commutator material of this 
-ention is 0.05 - 0.15%. 

)09] Furthermore, since workability also becomes bad while arcing will increase if oxygen contains on the other 
id preferably exceeding 50 ppm since the ground which limited the oxygen contained in the motor commutator 
terial of this invention to 1-50 ppm requires a cost for setting oxygen to less than 1 ppm too much, it is based on it 
: being desirable. The much more desirable composition domain of the oxygen contained in the motor commutator 
terial of this invention is 1-15 ppm. . 
>10] 

^stalt of implementation of invention] While Cu alloy was melted by the usual RF smelter and deoxidation 
»cessing which stands was performed, the ingot which has the dimension (diameter: 175mm and length:400mm) 
ich has the component composition shown in Table 1 and 2 was produced by adjusting the amount of Ag, Cr, and Zr 
ich are added in the molten metal which carried out the seal with solid-state carbon. After carrying out a cold- 
wing manipulation after 720 degrees C and the hold during 60 minutes homogenize the obtained ingot until 
aided between heat and it carried out so that it might become a dimension (diameter: 50mm and length: 7600mm), 
1 it subsequently carried out water cooling with the cooling rate of 50 degrees C/second or more and it was further 
to diameter:45mm, for 450 degrees C and 60 minutes, the hold carried out the aging treatment, the cold-drawing 
nipulation was earned out further, and the diameter: 40mm round bar made from Cu alloy was produced 
1 1] The round bar made from these Cus alloy was cut to thickness: 8mm, and the motor commutator material 
nventionally henceforth commutator material) 1-4 was produced the disk-like this invention motor commutator 
terial (henceforth this invention commutator material) 1-11, the comparison motor commutator material (henceforth 
iparison commutator material) 1-4, and conventionally. The cut surface of the obtained motor commutator material 
; ground, it observed with the metaloscope, the number of the 0.2-5-micrometer sludges currently distributed in the 
-surface base of motor commutator material was measured, and the result was shown in Table 1 and 2. Cu 
>regnation carbon brush which has the dimension (diameter: 5mm and length: 10mm) which made porous material 
Don impregnate Cu furthermore was prepared. 

12] The these disks-like commutator material 1 is attached in the shaft 3 of an electrical motor 2 as shown in 
wing 1 . Cu impregnation carbon brush 4 is pushed against a 15mm place from the center of the disk-like 
lmutator material 1, rotating the disk-like commutator material 1. making the graph which applied the constant 
;age of 10V between the disk-like commutator material 1 and Cu impregnation carbon brush 4, measured the 
:age which appears in a voltmeter 5, took the voltage along the axis of ordinate and took the resistance welding time 
lg the quadrature axis draw The abrasion test was performed on condition that the following, the abrasion loss and 
rate of arcing of commutator material and Cu impregnation carbon brush were measured, and the result was shown 
A able 1 and 2. In addition, since the voltage became less than [ 9V ] when the arc occurred, the rate of the resistance 
ding time from which the voltage to all the resistance welding times became less than [ 9V ] was made into the rate 
rcing. 

13] Abrasion test condition **** current:15A (76.43 A/cm2), **** voltage: 10V, forcing pressure:250gf 

7kgf/cm2), turn over-time: 24 hour, and rotational frequency :10000rpm. 

14] 

Mel] 
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6] 

ect of the invention] From the result shown in Table 1 and 2, this invention commutator material 1-1 1 Ag, Cr from 
:h it separated from the motor commutator material 1-4 and this invention conventionally, Compared with the 
pari son motor commutator material 1-4 containing Zr and oxygen, there is little abrasion loss of the commutator 
-rial [ itself], moreover, the rate of arcing is markedly alike, becomes large, and it turns out that the comparison 
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LOtor commutator material which there are few amounts which wear the carbon brush whicfr is partner material, and 
ill has too many one sort or two sorts, and oxygen contents of Cr and the Zr is not desirable As mentioned above, the 
otor commutator material of this invention can raise the luminous efficacy of a motor, and the effect excellent in 
jvelopment of electric industry is brought. 



translation done.] 
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rapan Patent Office is not responsible for any 
damages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
.**** shows the word which can not be translated. 
.In the dra wings, any words are not translated. 



ECHNICAL FIELD 

The technical field to which invention belongs] This invention relates to the motor commutator material with few rates 
- arcing with little [ and ] abrasion resistance and the partner aggression. 



Yanslati on done.] 
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[n the drawings, any words are not translated. 



JOR ART 



ior art] Although it is known conventionally that Cu alloy with which % contains Ag:(which shows weight % 
reafter)! 0% by weight % as for motor commutator material, and the remainder consists of Cu and an unescapable 
purity will be used Recent years, Zr, Ag, Cr, Fe, Si, aluminum, B, calcium, Co, In, 0.05 - 7% is contained for one 
t in Mg, Mn, nickel, P, Pb, Sb, Sn, Te, Ti, and Zn, or two sorts or more in the sum. The composition which the 
nainder becomes from Cu and an unescapable impurity, And the motor commutator material which was excellent in 
: one layer abrasion resistance which has the precipitation organization which the precipitation grain not more than 
tide-diameter: 1000 A distributed by grain- spacing: 10-100 A in the base is proposed (refer to publication-number 
137 [ three to ] official report). These motors commutator material is included in the motor, where Cu impregnation 
bon brush is contacted. 



anslation done.] 
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•FECT OF THE INVENTION 



fleet of the invention] From the result shown in Table 1 and 2, this invention commutator material 1-1 1 Ag, Cr from 
uch it separated from the motor commutator material 1-4 and this invention conventionally, Compared with the 
mparison motor commutator material 1-4 containing Zr and oxygen, there is little abrasion loss of the commutator 
rterial [ itself ], moreover, the rate of arcing is markedly alike, becomes large, and it turns out that the comparison 
>tor commutator material which there are few amounts which wear the carbon brush which is partner material, and 
1 has too many one sort or two sorts, and oxygen contents of Cr and the Zr is not desirable As mentioned above, the 
»tor commutator material of this invention can raise the luminous efficacy of a motor, and the effect excellent in 
/elopment of electric industry is brought. 

anslation done.] 
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iCHNlCAL PROBLEM 

bject of the Invention] As for various motors, it is asked for enhancement with the much more performance in recent 
irs. for the reason While the rotational frequency of the commutator of a motor is raised, the forcing pressure of the 
nnmtaror of a motor and Cu impregnation carbon brush is enlarged so that the contact resistance of the commutator 
a motor and Cu impregnation carbon brush may become small, the forcing pressure of the commutator of the 
iventional motor, and Cu impregnation carbon brush - 0.2-0.5kgf/cm2 it was — a thing - present - 0.7kgf/cm2 It 
reases to the above and the service condition of the motor commutator material of a motor is still severer, as 
ntioned above, it is now although it is asked for the material of the motor commutator which wear of Cu 
)regnation carbon brush also increases and can bear such a severe condition while the rate of arcing will increase if 
rotational frequency of a commutator is raised, and wear of the commutator [ itself] of a motor will increase, if the 
;ing pressure of the commutator of a motor and Cu impregnation carbon brush is increased further - it does not 
5t 



•inslation done.] 
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BANS 



he means for solving a technical problem] Then, the result which inquired that this invention persons should get the 
tstanding motor commutator material which can bear a severe condition rather than the former from such a 
jwpoini, The motor commutator material which consists of a Cu alloy which many Ag is contained rather than the 
>rementioned conventional motor commutator material, and Cr and Zr were added [ alloy ] fewer and made 1-50 
m of oxygen contain further Abrasion resistance improved much more rather than the aforementioned conventional 
>tor commutator material, there were few rates of arcing and the knowledge of having the outstanding property was 
luired. 

>05] This invention is made based on such knowledge (1). It is weight %. Oxygen: 1 -5 Oppm are contained Ag:7.5- 
Vo and Cr:0. 05-1.2%. A 0.2-5-micrometer sludge is 2 100-10000 pieces/mm in the composition which the remainder 
jomc-i iYom Cu and an unescapable impurity, and a base. Motor commutator material which consists of a Cu alloy 
ich has the decentralized organization (2), By weight % Oxygen: l-50ppm are contained Ag:7.5-15% and Zr:0.01- 
5%. A 0.2-5-micrometer sludge is 2 100-10000 pieces/mm in the composition which the remainder becomes from 
and an unescapable impurity, and a base. Motor commutator material which consists of a Cu alloy which has the 
centralized organization. (3) A 0.2-5-micrometer sludge is 2 100-10000 pieces/mm in the composition which 
/gen: i-50ppm are contained Ag:7.5-15%, Cr:0.05-1.2%, and Zr:0.01-0.25%, and the remainder becomes from Cu 
I an unescapable impurity by weight %, and a base. It has the characteristic feature in the motor commutator material 
ich "consists of a Cu alloy which has the decentralized organization. 

06] In the motor commutator material of this invention, since Cu impregnation carbon brush which is partner 
Serial is worn while a degree of hardness will be too high and workability will fall as motor commutator material if 
is preferably contained on the other hand exceeding 15% since having carried out Ag content to 7.5 - 15% runs 
rt of the intensity and hardness of motor commutator material if Ag becomes less than 7.5%, it is based on it not 
ig desirable. The much more desirable composition domain of Ag content of the motor commutator material of this 
iiuioii i;. 9.0 - 11.0%. 

37] Muieover, since Cr content was earned out to 0.05 - 1.2% because abrasion resistance and thermal resistance 
lid not be improved, if Cr becomes less than 0.05%, its arcing will increase on the other hand if Cr is contained 
ceding 1 .2%, and workability also becomes bad, it is based on it not being desirable. The much more desirable 
iposiiioii domain of Cr content of the motor commutator material of this invention is 0.2 - 0.6%. 
)8] Ririhermpre, since workability also becomes bad while arcing will increase if it contains on the other hand 
crably exceeding 0.25% since thermal resistance runs short of this component at less than 0.01%, the ground which 
led /. j contained in the motor commutator material of this invention to 0.01 - 0.25% is based on it not being 
rahic. i he much more desirable composition domain of Zr contained in the motor commutator material of this 
aition is 0.05 -0.15%. 

)9j Furthermore, since workability also becomes bad while arcing will increase if oxygen contains on the other 
1 preferably exceeding 50 ppm since the ground which limited the oxygen contained in the motor commutator 
sria. this invention to 1-50 ppm requires a cost for setting oxygen to less than 1 ppm too much, it is based on it 
je. ii i Josirable. The much more desirable composition domain of the oxygen contained in the motor commutator 

snai c-i" .Iris invention is 1-15 ppm. 

o;; 

.Uiic jf implementation of invention] While Cu alloy was melted by the usual RF smelter and deoxidation 
easing w hich stands was performed, the ingot which has the dimension (diameter: 175mm and length:400mm) 
,h l.a.s ihe component composition shown in Table 1 and 2 was produced by adjusting the amount of Ag, Cr, and Zr 
*Ji ; ..ded in the molten metal which carried out the seal with solid-state carbon. After carrying out a cold- 
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rawing manipulation after 720 degrees C and the hold during 60 minutes homogenize the obtained ingot until 
ctruded between heat and it carried out so that it might become a dimension (diameter:50mm and length :7600mm), 
id it subsequently carried out water cooling with the cooling rate of 50 degrees C/second or more and it was further 
it to dian: oter:45mm 5 for 450 degrees C and 60 minutes, the hold carried out the aging treatment, the cold-drawing 
anipulation was carried out further, and the diameter:40mm round bar made from Cu alloy was produced 
•011] The round bar made from these Cus alloy was cut to thickness :8mm, and the motor commutator material 
onventionally henceforth commutator material) 1-4 was produced the disk-like this invention motor commutator 
atcria! (henceforth this invention commutator material) 1-11, the comparison motor commutator material (henceforth 
)mparisc;i commutator material) 1-4, and conventionally. The cut surface of the obtained motor commutator material 
as ga.i:n.i, it observed with the metaloscope, the number of the 0.2-5-micrometer sludges currently distributed in the 
it-suri'ic.. base of motor commutator material was measured, and the result was shown in Table 1 and 2. Cu 
ipruguaricn carbon brush which has the dimension (diameter:5mm and length:10mm) which made porous material 
rbon impregnate Cu furthermore was prepared. 

012] 'iY.c ihese disks-like commutator material 1 is attached in the shaft 3 of an electrical motor 2 as shown in 
awiiu I . Cu impregnation carbon brush 4 is pushed against a 15mm place from the center of the disk-like 
iumu^io: material 1, rotating the disk-like commutator material 1. making the graph which applied the constant 
ikajjc of : 0 V between the disk-like commutator material 1 and Cu impregnation carbon brush 4, measured the 
■llagj Ji appears in a voltmeter 5, took the voltage along the axis of ordinate and took the resistance welding time 

inc quadrature axis draw The abrasion test was performed on condition that the following, the abrasion loss and 
; rate arcing of commutator material and Cu impregnation carbon brush were measured, and the result was shown 
Tab It i a,id 2. In addition, since the voltage became less than [ 9V ] when the arc occurred, the rate of the resistance 
ridinv \ mc from which the voltage to all the resistance welding times became less than [ 9V ] was made into the rate 

cll'CliU'.. 

; 13 j r ,o:a.sion test condition **** current: 15 A (76.43 A/cm2), **** voltage: 10V, forcing pressure:250gf 
27k^i/v_. (1 2), turnover-time: 24 hour, and rotational frequency: lOOOOrpm. 
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D.±n latent Office is not responsible for any 
±jti^g-.is caused t>y the use of this translation. 

"his document has been translated by computer. So the translation may not reflect the original precisely. 
* * :i r,vs the word which can not be translated. 
\\ !kr ■ • T! wings, any words are not translated. 



ION OF DRAWINGS 



) J. i. v " 



'..planation of a drawing] 

i".. ' J It is explanatory drawing showing how to measure the abrasion loss and the rate of arcing of commutator 

: * ■'• v. J Cu impregnation carbon brush. 

i e> ; :::nation of a sign] 

\;.ni n-U.ior Material 

.i^,;;*;,d! Motor 

huff 

'.-! ';. , .-nation Carbon Brush • 
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